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OOMPLBXB SPBOFICATION 
IMaminoanthraquinonea 

THs W^LLCOMB FovtomON LiMrrBOj of 1B3 — 193 Euston Road* X^dcvi» 
K.W.I, R ooaipaay Incoipofated ia Bn^land^ doea hereby dtclatc tbc invcotiDn for 
whidi thCT' pray mx a patent mav be giamed w dxem and ilie method by which it is 
lo be penozmed to be pajticulany desciibcd in and bf the fDllowisg Bmtemeitt:^ 
9 T& preaentt iayendon relHtes to diooical compodndA. 

It hM been found that diaminoanthraqnmonee of fonsiita. (I) utd fheir field ftddl* 
tion. salts ere acti^ agaiiiBt iofecdozts of HymsncJepis nana m snlce »d Oochorbdca 
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.NH— u m either powtion 5 or 8 : 

same and eadi Is a ctinMrthylu;^ JNT-ethyW^-^ethyl- 
amine, di^thylomlno, pyaoMl^, plperldiso, hesffiostbylraeiEnmo, morphdhio^ piper- 
asiuo ot Kr*«alkyIpipera£hio gtoupj 

Z& {b hydragen atom or an aUcyl group and la hi any one of podtioos 2, 3 or 4 j 

and J 

Jn the definition of foxmtaa (I] and aa used herein^ "aU^r denocei a satunted 
a]iphatic l^drocarbon coatainiog f com 1 to 4 caibon atoms. 

The ptennt invention iu one aspect provides the dlamino-ainhraqulnones of 
fdrmula (I) and ^e add addhlon salts thereof* , « ^ < 

The activity (tf the add addition fi&ln of the diaxninoanthjaquhiazies of fonnula 
(I) resides in the baces. However, tb« add in the salts is 33xeferably pharmacologically 
and pharmactatlcally acceptable. Fox cxarnplc, zt may be J^drochloriCj s:ilpburfc> cftriCr 
lacde, aucdnici oza!ic orp-tDloenesuIphonic ecid. 

The dianihoanthraquinDnes of iormula (I) and their add addition salts may be 
prepared by any mediod vrfiich is tnorvm to be useful fpr the ptepAration of amino- 
anthraqumones. Convcnitntiy the 1,5- and I^S-dliuninDantbraquinonfis are prepax^l by 
the reaction of respccriydy a l-X*-5-X'-anthraqi]iixme and a I-X*-«-X"-anthra- 
quinoEc with an o-G!flubrtituted-aminofllkyleiieamine> where X* and are the same 
or dlffereot and each is a reactive atom or groups for example, and X" may eadi bo 
a. halogen atom, or a hydroxy or nhro group, or an alkOKy group, or a adtphoolc add 

oroap, SOpY, whsicin Y is a hydrosen atnin or an alkali metal atom sodi as a 

potassium atom. The reaction ia eSei;tfid to the presence of an add binding agents for 
example in the ptasence of an excess of the Gth-disab$tit:utcd-amlnoaIkjleneGmine or in 
tbe presenofe of pyridine, dlmethjflaniliae or an aUudi-metal caibonate such as poia^siiizn 
caibosiBtej at en elevated temperature, for example bet\vecn 60^C and 160^=^0 and pre- 
ferably between lOO'C'and ISO^C Further, the reaction is effected fa the prescoce or 
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afne&oo of a naym^ for example wctej^ amyl lOixiliol, nluene. loilllDe or pyridine^ find 
of a catalrn, to emuple copper powder or b copper Bah such as cupilc aostnte, 

Tfis diflmmoenthraquiioae ol fotmnk Q) wbioh h prepared by the above xeac t lop 
may be isolated e3 the base or may be coavcrted to ao odd addition salt For example, 
5 the sod eddidm salt may be foimed by dissolving lite base in a eolvtot epdi ai -water, 5 
idAiff fhz deslitd add and cemovinsr ilie solvent by evaporation or dlrallation. *I1ie 
add addition salt wblch ii obtained may be convened by double deoampoBhloo^ for 
eimaipk in solution or on an Ion exdianse cdumn, into the salt of anoito add. 

The dlamfaoanthtaquliioaiea of fbnnula (I) and tJidr add acjditlan salts may be 

TO pitCTteirarr^ amiaL e iiil cgtTOPipogitioara preferably In a unit dosage fonn. cQanprhing 10 

ri)^ dlBirinDaimuaqulnoBe of Fonnnla. (I) car onft of ha add oddxtioa fiaitft and en 
acceptable cairkr ttcxefor, The conqsosWon may be made by any of the m^ods ^ 
kncMm to the art of phannacy for the manufaccore of phannaeeuneal oomposropiiBiror 
csample> £ne powilaa or eztaudes of ^ oompoud way contahi dHuents md dy petaiflg 
15 and surface active f^^entSj atid may be presented in a draft er drendi In water or Id a 15 
sympl In cnpfitske or cacbeta in the dry state or is a non-aqueous suapenaioi^ y^hen ■ 
fluspandlog agent may be indnded; In tabletB when binders and Itibrlcants may be in- 
cmedf or la a suspcnilon la water or a ayrup or an oil or in 9 water/oil emulsttui, when 
flavotfflngt preserrn^ suspendinf) thlcteiing and emoldfyfng agenb may be included. 
20 The gramda or the tablets may be coated. The prdferred compositions are capsules 20 
and cadieta. . « . i < 

This inwician will nov/ be descdbed with refemice to the folbwinff uumpiee in 
wfaidi bH tempeiAtttiee am gCven In degcecB Centlgeade and k the meZdnff point 

BXAM^tB 1 

25 Ij^-Dtehloifoanthraqmnone (30 g.>> 2-difirtiylaininoethyiamh)e (40 ml> anhydrona 25 

potafialum carbonate (20 g.J^ copper powder 0^2 &X cnpric acetate QA g,) and amy! 
alcoliQl (180 m].) wm mxid and boiled mdei reflux for 20 hours. Tim amyl aiconol 
waa removed by ateom diotiQatioii and the residual snspension waa addlflcd inth dOute 
hydrodilonc acw. A small amount of uadiSBdwi aslid was filtered oS and the add BL' 
trate was made alkaline with an excess of enunanlum hydrooude soJudon* 1>5-B]»^2'^ 30 
etiiyiHm3m»t}iyIamtflLo)andiiaquinDne was fihexed off as ■ purp}e-brown precipitate^ aiid 
y^wae washed with wfltcr, dried and crystelliflcd from alcohol, depositing purde cromls 
L with A memlllc lustre, m.p. 163— lfi3*. the dihydrobcomWft, prepared br adding 
aqueoue hydrobiDmic add to a hot alcoholic sohition of the hase^ crystallised Jn scsxlet 
35 needles, m,p. 303** with decnmporitlott. ^ ^ , " 

The l)5-di&minoanthraquinaae8 m Table (J) were prppaxed by methods enalogou? 
to those in nxample !• 
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E3CAMPXB 11 



LS-Dichloroantfitftqtdaonc (60 qS and i-dlcthykmiaoetbylarfne (150 mL) totc 
Oibced aad bofled under lefliw for B houri. The eKoeas amine waa dlsdUed off under 
reduced paPMSuM end the residue was dissolved in dllutt hydrochloric epd. The add 
sdudoa \pa8 nuidc aDcaline with sodium hydroKldB fioltfdon and tba precipitate ox 1,5- 



ao)-a&(]»r»quipoxie filtered ol^ washed vith vnttr, dried 
and' cry^ttfUsed torn alcohol m-p. 1^— It was ideDtfe&i vfch the base ia 
Ezaxnpje 1. 

RXAMPLB 12 

W-Diidtro-2-me&ylandiraqultme (104 pyildlne ri04 jwO-) and 2^diethyl^ 
amlnoeth^ainixie (18^ ml.) mtt ffllzed and boHed under lesux ioi A hom. Pyridine 
and aceas of the amine ymt distQled oS under z«dticed piessuie, end residual seM was 
extxaoed with dilute hydttx^cdc adt^ and a trace of undififioLved solid wai filtered 
ofL The add filtrate -was made alkaline with sodium hydroxide salutloxi and eztraoced 
with edier 'to yield V*bi&-{2-dkth7kniinoeth7laxnmo)-2^ni^ a dork 

w4 ByruBT base. The dihvdrochlDride, piepansd by adding aancous hydrochloric acid to 
an almhoflc sclndcn of the base^ ciyscalllaed la lufitnras> zed ne6d2ss> m.p. 250— 2$5^ 
with decojDpositlon. 

EXAMPLB 13 

AxttliTi«iiiiiiODe-l,5»diaufphoiiic acid sodium salt (7 g-X 3-dimethylamlnopiopyl- 
amhie (10*5 gO» w-nitrobenzene oodiuxn sulphanate (5 and "rotcr (40 inlO 
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and heated under piesstiic at I40w-170«' for 24 haure, 14-Bte-<3-dlmetiivlamtoo. 
propyIamlDD)-aiuhraqu!nQne» ^kli was a datis-tcd solid, wu filtcicd off flud wuhed 
\a£ water. The dihvdrodiloridd, pi^ared hy adding; aqueous livdrodsloiic acid tt> an 
flteohoUe solutlaa or tbc base, ccysuUIsed and wa» identical w£di the prpduct 
S obtained fiom l|5-dichlorDBntfaraqaiiuine (Bsao^ 3). 

Scampi^ 14 

1 J-DicUoioandiraquIiiDiie (10 g.) tad B-dlet^IflmhicpiQpylaxni&e (25 mL) were 
lefiuxed for 6 horn vmh amyl alcohol (25 ml.) 'fta reewhlna; mixture was addiflad 
and Btcani distilled to mnovc the amyl alcohol. The add solutioa wa3 made alk&IiDe 
10 vim flodlum bydnwiidfi Kblntlai and the precipitatB of l,fi*biK3-dietl5jiamla^ipf^ 

aznlDoVantbiaquiiifsae was convcrtsd Into the dihjdrocblonda fay addidaa of hyoro- 
fhh^rtr add *nia salt was rcdystallised from e&anol and had a tn.p- 282^28 



BKAunB 15 



1, Diamlnciantiunqaiiioiiea of fonniila (I) 



2 jwur^i^^v 



Lemlnstoa Spa: Prfntfid for Her MajcstT'a Starianer/ Omcei by the Ojuntr P«6i 
(XjesmiaatocO UA^19^5» Fttblfibed by The Patent Qmoe^ Z5 Southunpton BUitdiofifij 
I-aadoi^ \7.CJl, Itwn wiirti «ople* »»p ba obtate«d. 
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l*.BiiC^dleth5lamInaBthyIttinino>anih^ was Plowed by m^ods aodo- 

goofl to^dion daBcribed ia Eram^ 14; tho d0»ydft)chloride had a nupt erf 263— 265^. 19 

BXAMPLB 16 - 

L5-3As(4>diid7laminD-l>4nethyIbmyIa^ prised by 

mathoda raalofioixa ti> those descnbed in Sumple 14s the bdnoxalBte had a ni.p. 

177— ir?"- , M 

20 WHAT WB CLAIM IS:— . ^ 



whfii«In R'RWJI^.NH;— IB «tber poaitloii S or 8i ^ , ^ . . , 
25 A^aiidA'* are the flame and aadi IB a maigjit or branched alMa»ftchajncon^^ ^ 

from 2 12 carbon Btttfnsi , . <^ , . 

N^R* and NR*ll* are tbe same and each is a dhnethylamteo, /^-ethyl^/^-metbyl- 
amlno, diediylamhio, pynulidinD, pipeiJdlno, hexamfithjieaeimino, morpholioo, paper- 
azina or iV-clkylpipcrazino groups ^ ^ . , ^ an 

30 If a hydEO£en aton or en alkyl group and is m any ona of poaitiana ^ 3 or 30 

4; and 

and tho add addition oalxs thexeof. ^ * - j j i 

2g A diamlnoastfazEqmiione compound subatantulZy as herembeioce describea In 
any of the f otegoliag esampIesL 

RF. HASLAi^ 
A^ent for the Appllcami 
Chartared Patant Afiest 
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